Biophysical characterization of rotavirus serotypes G1, G3 and G4.
The stability of attenuated virus vaccines has traditionally been assessed by a plaque assay to measure the virus's loss of replication competency in response to a variety of environmental perturbations. Although this method provides information regarding the impact of the vaccine formulation, it involves an empirical approach to evaluate stability. Biophysical studies on the other hand have the potential to provide insight into the mechanisms of inactivation of a viral vaccine in response to a variety of stressed conditions. Herein, we have employed a variety of spectroscopic techniques (i.e., circular dichroism, fluorescence spectroscopy and dynamic light scattering) for a comprehensive examination of the thermal stability of three live-attenuated human-bovine reassortant rotavirus strains (G1, G3 and G4) in the 5-8 pH range. The spectroscopic methods employed are not specific and response changes reflect an average change over the entire virus structure. The present work, however, suggests the utility of these methods in early formulation of rotaviral vaccines due to their ability to identify regions of marginal stability over which high throughput excipient screening assays can be designed. We have further shown that these methods are sufficiently sensitive to differentiate the stability of the three homologous G-subtypes differing only in the composition of their surface antigenic proteins. The data from these spectroscopic methods are also compared to biological activity using a tissue culture viral infectivity assay. Partial correlation between the structural alterations and losses in activity are observed, further suggesting the utility of biophysical studies in early formulation studies of rotavirus vaccines.